COX-2 mediates morphine-induced delayed cardioprotection via an iNOS-dependent mechanism.
Cyclooxygenase-2 (COX-2) and inducible nitric oxide synthase (iNOS) have been shown to be mediators of cardioprotection induced by ischemic preconditioning and opioids. However, it is not known whether COX-2 is involved in morphine-induced cardioprotection accompanied with iNOS. Therefore, we investigated the role of COX-2 in morphine-induced cardioprotection and the effect of iNOS on COX-2. Myocardial ischemia was induced by a 45-min coronary artery occlusion in mice. Infarct size (IS) as a percentage of the area at risk (AAR) was determined by triphenyltetrazolium chloride staining. The COX-2-selective inhibitor NS-398 was used to investigate the role of COX-2. Expression of COX-2 was assessed by Western blotting, and the myocardial prostaglandin (PG)E2 and 6-keto-PGF(1alpha) contents were measured using enzyme immunoassays. The iNOS-selective inhibitor SMT and iNOS gene-knockout mice were used to investigate the effect of iNOS on COX-2. IS/AAR was reduced significantly 1 and 24 h after morphine preconditioning. The infarct-sparing effect 24 h after morphine administration, but not the cardioprotection 1 h later, was completely abolished by NS-398. Marked enhancement of myocardial COX-2 expression was measured 24 h after morphine preconditioning associated with up-regulation of myocardial contents of PGE2 and 6-keto-PGF(1alpha). Neither the level of COX-2 nor the contents of PGE2 and 6-keto-PGF(1alpha) were enhanced 1 h later. Administration of SMT and targeted abrogation of iNOS gene blocked the enhancement of myocardial PGE2 and 6-keto-PGF(1alpha) 24 h after morphine administration but did not inhibit the up-regulation of COX-2 expression. We concluded that COX-2 mediates morphine-induced delayed cardioprotection via an iNOS-dependent pathway.